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Two New Chaetogq.aths from the Pacific
ANGELES ALVARI:N01
THE PRESENT PAPER deals with two species of
chaerognaths observed when working on the
distribution of this group in California waters,
and on their relation to the hydrographic condi-
tions of the area. The material was collected by
the California Cooperative Oceanic Fisheries
Investigations ( CaICOFI) off the coast of Cali-
forni a, a project sponsored by the Marine Re-
search Committee of the State of California.
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Sagitta bierii n. sp.
The body is rigid and slender, retaining its
cylindrical shape . It is transparent, so that the
ovaries are easily seen and the gut appears as a
dark straight line along the body. The small
head is attached to a long narrow neck which
gradually broadens out into the body, which is
widest at the level of the -ovaries. The shape
TABLE I
MEASUREMENTS OF Sagitta bierii n. sp.
N U MBER T OTAL TAl l LENGTH , MM . OVARY LEN GTH , MM . H OOKS ANT ERIO R TEET H POSTERIOR TEETH
OF LE N GT H ,
Mode I Range Mode I RangeSPEC IME N S M M . Medi an Range Medi an Range Mode Rang e
2 17.0 3.5 3.5 (3 .0-4.0) 6 6 (14-16)
6 16.0 3.2 (3. 0-3.5) 2.5 ( 1.3-4.5) 6 6 (6-8) 14 ( 12- 16)
18 15.0 3.08 (3. 0-3.5 ) 2.4 ( 0.5-4.5 ) 6 ( 5-6 ) 6 (6-7) 14 (1 2-1 8 )
7 14.5 3.0 1 (3 .0-3.5 ) 2.6 ( 1.0-4.0 ) 6 (5-6 ) 6 ( 6-7) 14 ( 12- 16 )
30 14.0 3.0 (3 .0-3 .2) 2.37 ( 1.0-4.0 ) 6 ( 6-7) 6 ( 6-8) 14 (12- 18 )
33 13.5 2.9 (2 .8- 3.5 ) 1.9 ( 1.0-4.0 ) 6 (6-7) 6 (6 - 8) 14 (12-1 8 )
42 13.0 2.8 ( 2.5-3 .5 ) 2.0 ( 1.0-4.0) 6 (6-7) 6 (6-8 ) 14 (12-1 8 )
29 12.5 2.7 ( 2.5-3.0 ) 1.3 (0.8-3.0) 6 (6-7) 6 ( 6-7) 14 ( 12-1 8 )
40 12.0 2.78 (2 .2-3.0 ) 1.7 (0.5-2.4) 6 (6-7) 6 ( 5- 8) 12 (1 2- 18)
26 11.5 2.6 ( 2.5-2.9 ) 0.9 ( 0.2-2.0) 6 (6-7) 6 ( 5- 6) 12 (12- 14)
29 11.0 2.6 (2 .2- 2.8) 0.7 (0 .0-2.0 ) 6 ( 6-7) 6 (4-7) 12 ( 10- 16)
23 10.5 2.3 (2.2-2.6 ) 0.3 ( 0.0-1.0) 6 (6-7) 6 (4-6) 12 ( 10-14)
20 10.0 2.29 ( 2.0- 2.5 ) 0.14 ( 0.0- 1.2) 6 (6-7) 4 (4- 6) 10 (10-12)
14
I
9.5 2.1 ( 2.0-2.5 ) 0.16 ( 0.0-0.5 ) 6 (6-7) 4 (3-6) 10 ( 10-13)
18 9.0 2.1 (2 .0-2.4 ) 6 (6-7) 4 (3 - 6) 10 ( 8- 12 )
10 8.5 2.08 ( 2.0-2.2) 6 (6-7) 4 (3 - 5) 10 ( 8-12 )
11 8.0 2.0 (1.9-2 .2 ) 6 (6-7) 4 ( 3- 4 ) 10 (10-14 )
7 7.5 1.77 ( 1.7-2.0) 6 (6-7) 4 (3 - 5) 10 ( 8- 10)
6 7.0 1.75 ( 1.6-2.0 ) 6 (6-7) 3 (3 -4) 10 ( 8- 10 )
5 6.5 1.72 ( 1.6-1.8 ) 6 (6- ) 3 (3-4) 8 ( 8- 10)
3 6.0 1.6 ( 1.5-1.7) I 6 ( 6-7) 3 (3-4) 8 ( 2-10 )1 5.0 1.8 7 3 6
67
68
b
c
d
a
FIG. 1. Sagitta bierii . a, Ventral view; b, dorsal view;
c, hook; d, left eye.
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of the body resembles Sagitta decipiens Fowler.
That species, however, is more transparent and
flaccid and differs in the position of the fins
and in having hooks without serrations.
The anterior fins begin at the level of the
posterior end of the ventral ganglion. They
broaden at their posterior end and are without
a rayless zone.
The posterior fins begin at a short distance
from the posterior end of the anterior fins and
end at the level of the seminal vesicles. They
are somewhat roundly triangular in shape and
about the same or slightly longer than the an-
terior fins. They are broadest behind the tail
septum, but their greatest length lies in the
trunk region. They do not have a rayless zone
(Fig.la ).
The head is small, slightly elongated in the
longitudinal axis, and thus differs from S. decip-
iens Fowler, which has a larger head (Fig. Ib).
The hooks have strong serrations as in other
species of the "serratodentata group." The ser-
rations are very conspicuous with low magni-
fications (Fig. Ie) .
The eye pigment forms a kidney-shaped body
which in the long axis is one-half the width
of the eye, with the longitudinal diameter longer
than the transverse (Fig. Id) .
The collarette is small.
The seminal vesicles are triangular to pear
shape and not very conspicuous. The species is
not as protandric as most chaetognaths (Figs.
2a, b, 3a). In about 60,000 specimens studied,
less than a dozen appeared with the seminal
vesicles well developed or undamaged. The sem-
inal vesicles do not touch the tail fin.
The ovaries are long, fine tubes; when mature
they reach to the posterior end or the middle
of the anterior fins. The right ovary is usually
shorter. Viewed laterally, the alternated posi-
tion of the ovulae is clearly seen (Fig. 3b).
The number of ovulae in mature specimens
is from 30 to 48.
LENGTH : In a well-mixed population the
most abundant size is 12-1 4 mm. In April,
1958, from Monterey northwards, the prevailing
size was from 14 mm . to 17 mm. The northern
specimens alI had stronger bodies and those
from 13 to 15 mm. in length were mostly im-
mature (Fig. 4).
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FIG. 2. Sagitta bierii. a, Seminal vesicles, dorsal view; b, vent ral view.
Immature specimens 16 mm. long with al-
most no trace of ovaries were found . Others
were observed with ovaries 1.0-1.5 mm. in
length. A summary of measurements is given in
Table 1.
DISTRIBUTION : The species was recorded by
R. Bieri (1957 ) in Peruvian waters, from col-
lections of the Transpacific Expedition, and
from Cape Blanco to Punta Eugenia (Baja Cali-
fornia ) ( Bieri, 1959 ). It was found in the
CalCOFI collections of April, 1958, from Cape
Mendocino, the northern limit of the sampl ing,
down to the southern part of Baja Californi a,
as well as in the plank ton samples from Peru-
vian waters taken by the Consejo de Investi-
gaciones Hidrograficas del Peru in February and
April , 1958.
S. bierii is found mainly from 100 to 580
m i. offshore, and hence it is not coastal in hab-
itat.
RELATIONSHIPS : The shape of the seminal
vesicles in the various forms of the "serrato-
dentata group" is discussed by Ritter-Zahony,
1911b; Tokioka, 1939, 19'40; Thomson, 1947;
and Furnestin , 1953, 1957. In the pr esent re-
port, based on material from the Pacific and
the Atlantic, the differences observed are given
in Figures 5, 6, and 7 to compare with Figures
2 and 3.
S. serratodentata tasmanica reported by To -
kioka (1959) apparently is S. bierii n. sp. for
the following reasons :
He says that S. selkirki Fagerri, from Chilean
waters "resembles most closely tasmanica in the
app earance of the seminal vesicles." This is tru e
and the species are certainly synonymous . The
characteristic of the seminal vesicles as well as
the other specific characters are identical for
both. The anterior part of the seminal vesicles
in both S. serratodentata tasmanica Thomson
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and S. selk irki Fagetti have numerous short ,
soft protuberances ( Fig. 6 ) . This being true,
S. serratodentata tasmani ca cannot possibly be
the species Tokioka describes ( 1959 ) . The
seminal vesicles which Tokioka ( 1959, fig. 7,
p. 368) illustrated and described as belonging
to S. serratodentata tasmanica Thomson, differ
from the descriptions and figures of the seminal
vesicles for this species as given by Th omson
(1947) and Furnestin (1 957) , and for S. sel-
kirki by Fagetti ( 1958) . S. bierii n. sp., recorded
b
FIG. 3. Sagitta bierii. a, Seminal vesicles, lateral
view; b, ovary, lateral view.
FIG. 4. Sagitta bierii. Distribution of size in relation
to the sexual stages, Ap ril 19 58. Stage I, - - ; Stage
II, - - - --; Stage III, . . ...
from the same area where Toki oka ( 1959) re-
ports S. serratodentata tasmani ca, has seminal
vesicles with one prominence at the anterior
end ( Fig. 2a, b ) as figured by Tok ioka for S.
serratodentata tasmanica.
Tokioka's (1959, fig. 12, p. 372) figure of
the left seminal vesicle for ? S. serratodeniata
atlantica does not agree with his own descrip-
tion of the seminal vesicles for this species (To-
kioka , 1940, p. 373 and fig. 7d, p. 374) nor
with that given by Furnestin ( 1957, fig. 53, p.
150 ) . The seminal vesicle which Tokioka
( 1959 ) describes as belonging to ? S. serrato-
dentata atlantica agrees with his drawing for
S. serratodentata tasmanica in the same paper.
In revising the chaerognarhs of ' the "serrato-
dentata group" from both the Atlantic and Pa-
cific, it was easy to separate specimens belong-
ing to the different species. Since the char-
acteristics for each species appear constant with
no characteristics in common among the differ-
ent species except for the serrations on the
hooks, each one can be considered to rank as
a species. The fact that each one of these species
typifies different masses of water offers addi-
tional evidence for considering each one a good
species. A revision of the name of each species
appears at the top of each column in Table 2.
N amed after Dr. Robert Bieri, who recorded
it in his work as Sagitta sp. in the "serratoden-
tata group."
HOLOTYPE : USNM no. 29919.
PARATYPES : USNM no. 29920.
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TABLE 2
P RINCIPAL D IFFERENTIAL CHARACTERISTICS OF THE "Serratodentata GROUP"
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S. serratodentata S. pseudoserrato- S. pacifica Tokioka S. tasm anica S. bierii n. sp .
Krohn 1853 dentata Tokioka S. serratodentata Thomson
S. serratodentata 1939 paci fica, Toki- S. serratodentata
atlantica Toki- oka 1940, tasmanica
oka 1940, Thomson 1947, Th omson 1947,
Thomson 1947, Furnestin 1953, Furnestin 1953,
Furnestin 1953, 1957 1957
1957 S. selk irki Fagetti
1958
Total
length, 10-13 7- 10 12-14 15- 20 14-1 7
mature,
mm .
% tail 23-26 26-29 23-26 22-26 20.5- 23.3
Body Same width from Same. Same. Same . N eck re gi on
shape head to tail septum. long, thin. Body
widest at ovary
region.
Collarette Well apparent. Smaller than in As in S. pseudo- As in S. serrato-: Ver y small , if
S. serratodenta ta. serratodentata. dentata. present.
Posteri or Lon g, rounded. Long, rounded, As in S. pseado ser- Continuous with Triangu lar,
fins Abo ut same length more on tail than ratodentata. Very anterior fins by ex- rounded, m ore
on tail as on trunk. trunk. Very close cl ose to anterior r r e rn e l y narrow on trunk t ha n
At level of tail, to p osterior fins. fins. N o ra yl es s co n n ex i o n , n ot tail. No rayl ess
septum begins ray- Internal portion of zone. vi sible wi th low zone.
less zone which ex- fins on trunk is power lOX and in
tends over anterior rayless. badly pr eserved
par t of fin. specimens. More
on tail than trunk.
Rayless zone be-
gins at level of first
third of tail ex-
ten d ing over an-
teri or part of fin as
in S. serratodentata.
-
Semin al Separated from Close to posterior Oval with thicken- Close to posterior Pear shape. On e
vesicles tail fin, close to end of pos terior ing fro thy tissue. fins, separated from p rominence and
posterior fins. Two fins and at longer 5-10 c h i t i n o u s tail fin. Numerous no soft protuber-
prominences at an- distance from tail teeth at anterior s h o r t p r o ru be r- a nces as in S.
reri or la teral cor- fin. One promi - end. Prorandr ic, ances at anterior tasmanica.
ner oThickening of nence at lateral an - end. N otable thi ck-
collarette tissu e in terior corner and ening in front and
fron t of anter io r small teeth at an- behind vesicle .
end. Markedly pro- rerior end . Pro- Ma rk edly protan-
tandric, randric. dri c.
Ovari es Long tubes extend - Fine tub es extend- Very fine tubes, ex- Long tub es extend- Fine tubes ex -
ing to an teri or end ing to anterior end tending up to neck. ing to ventral gan- tending to pos-
of an terior f ins. of ventral gang lion. Ovulae in one row . g lion . Ovulae in t e r i o r e n d o f
Ovulae small and Ov u la e larg e for two rows. an t e r i o r fin s .
in one row. size of specimens, O vu la e In tw o
arranged In one rows.
row .
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FIG. 5. Sagitt a pseedoserratodensaia Tokioka, seminal vesicles, two ph ases observed.
Sagitta euneritica n. sp.
The body is very translucent , almost trans-
parent as in Sagitta setosa Muller; however,
the larger specimens which mature at a size over
13 mm. in length appear less transparent. The
body is uniform in width, narrowing at the
head and at the tail ends. The rather poorly
marked neck region is filled by a collarett e.
Viewed dorsoventr ally on a dark background,
the gut appears as a narrow white line extending
from the head down to the body as in S. setosa.
The anter ior fins do not reach the ventra l
ganglion. Th ey are wider at the posterior end
and have no rayless zone.
The posterior fins lie more on the trunk than
on the taii. They are longer than the anterior
fins, broadest behind the level of the tail septu m,
and they end touching the seminal vesicles.
They are without a rayless zone ( Fig. 8a) .
The head is somewhat square and regular in
size.
The eye pigment is gathered into a rather
perfect square with several clear spots which
differ in position and shape from those of
S. setosa and S. euxina Moltschanoff ( Furnesrin,
1958 ) ( Fig .8e,d) .
The collarette is well developed with the
characteristic structure of roun d cells in a net-
work.
The sensorial cells are spread all over the
body as they are in S. setosa and S. friderici
Ritter-Zahony.
The seminal vesicles are in contact with the
tail fin and with the posterior fins. They are
not very prominent, being small and similar to
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TABLE 3
MEASUREMENTS OF Sagitta euneritic« n. sp .
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N U MBER TOTAL TAIL LEN GTH, M M . O VARY LEN GTH , M M . H OOK S AN T ERIOR T EET H POS TERIO R T EETH
O F LEN GTH,
Mode I Range Mode I Range Mode IPECIM EN S MM. Median Range Median Range Ra nge
2 15.5 3.2 (3 .0-3.4 ) 2.0 ( 2.0- 2.0 ) 7- 9 6--8 14-1 6
7 15.0 3.2 (3 .0- 3.4 ) 1.6 ( 1.0-2.2 ) 8 (8 - 9) 6 ( 5-7) 14 ( 10- 16)
7 I 14.5 3.1 (3 .0-3.2 ) 1.3 (1.0-2 .5 ) 8 ( 7-9) 6 (5-7) 12 (12-16)30 14.0 2.9 (2 .5- 3.2 ) 1.59 (1 .0-2.3 ) 8 (7-8) 6 ( 6--7) 14 ( 10-16)
34 13.5 2.8 (2.5-3.0) 1.52 ( 1.0-2.0) 8 (7- 9) 6 (4 -7) 12 (10-16 )
54 13.0 2.58 (2.5- 3.2) 1.5 (0.4- 3.0 ) 8 (7- 9 ) 6 ( 5-7) 12 ( 10-16 )
16 12.5 2.6 ( 2.5-3.0) 1.2 (0.6--2.6 ) 8 (7- 8) 6 ( 5- 6) 12 ( 10- 12)
44 12.0 2.7 ( 2.3- 3.0 ) 1.2 (0.0- 2.5) 8 (7- 9) 6 (4 - 7) 12 ( 10--16 )
16 11.5 2.6 (2.3- 2.6) 0.8 (0.3- 2.0 ) 8 (7 - 8 ) 6 (4-7) 12 (10-12 )
15 11.0 2.2 (2 .0-2.6) 0.66 (0.3 -1.3 ) 8 (7-8) 6 (4-6) 10 (10-14)
10 10.5 2.05 (2.0-2.3 ) 0.56 (0 .3-1.0) 8 (6--8 ) 6 (4-6) 10 (10-12 )
9 10.0 2.0 ( 2.0- 2.2) 0.54 (0.3- 1.1 ) 8 (7- 8) 6 (4- 6) w.. (10--12 )
7 9.5 1.9 ( 1.8-2.0 ) 0.41 (0.2- 0.7 ) 8 (7 - 8) 6 (3- 6) 10 ( 8- 12 )
6 9.0 1.8 ( 1.6--2.0 ) 0.25 (0.1- 0.4 ) 8 (7- 8) 4 ( 2- 6 ) 8 ( 6--12 )
7 8.5 1.8 ( 1.5- 2.0 ) 0.2 ( 0.1- 0.3) 8 (7 -8) 4 (3- 6 ) 8 ( 8- 10)
6 8.0 1.7 ( 1.5-2.0 ) 0.18 ( 0.1- 0.3 ) 8 (7 - 8 ) 3 (3-6 ) 8 ( 8- 10 )
6 7.5 1.7 ( 1.5-2.0 ) 0.1 (0 .1-0.2) 8 (7-8) 3 (3 - 5 ) 8 ( 8- 10 )
4 7.0 1.6 ( 1.4-1.9 ) 0.1 ( 0.1- 0.2) 8 (7-8) 3 (3 - 5) 8 ( 8- 10)
5 6.5 1.4 ( 1.3-1.5 ) 0.1 ( 0.1- 0.2 ) 8 (7- 8 ) 3 (2-4 ) 8 ( 6-- 8)
5 6.0 1.4 ( 1.3- 1.5 ) 0.1 8 (7- 8) 3 ( 2-4 ) 7 ( 7- 8)
2 5.0 1.2 ( 1.2- 1.3 ) 7 ( 2-3) ( 6- 8)
1 4.5 1.2 8 2 6
1 4.0 0.9 7 I 2 6
TABLE 4
P RINCIPAL DIFFERENTI AL C HARA CTERISTICS OF FORMS CLOSELY R ELATED TO Sagitta euneritica n. sp .
I S. setosa Miiller S. [riderici Ritter-Zahony IS. eun erlti ca n. sp.
Total length, 10-1 4 10-15 10.5-1 5.5
mm .,mature
% tail 16--21.7 22.6--27 19- 22
Anterior fins Begin somewhat behind ven- Begin at posteri or end of ven - Begin a small distance behind
tra l gangl ion . tral ganglion. posterior end of ventral gan-
,.gu on.
Poster ior IMore on trunk than tail, and More on tail th an tru nk, and More on tru nk than tail, and
fins end at seminal vesicles. extend to seminal vesicles. extend to seminal vesicles .
Collarette I Very small. Noticeable. Well developed.
Seminal IFar from tail fin and close to Touching both tail fin and pos- Touching both tail fin and
vesicles posterior end of posterior fins. terior fins. posterior fins.
Ova ries IShort, extend to anterior end Extend forward of ante rior end IShort, extend to anterior end
of posteri or fins. Ovulae large of posteri or fins. Ovulae regu- of posterior fins. Ovulae small,
and in small numbers . lar in size and numerous. filling ovaries .
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FIG. 6. Sagitta tasmanica Thomson, semin al vesicles,
vent ral view.
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those of S. neglecta Aida (Fig . 9 ), and they
belong to the "bedoti-type" (Tokioka, 1939) .
To compare the seminal vesicles of S. euneritica
n. sp. with those of S. friderici Ritter-Zahony,
see Tokioka, 1955, and Furnestin, 1953 and
1957; and to compare with S. setosa Muller
see Furnestin, 1958.
The ovaries almost fill the width of the body
and extend up to the anterior end of the poste-
rior fins. The ovulae are not as large as those
in S. setosa and they completely fill the ovaries.
The ecology of this species is very similar to
S. setosa and S. friderici which are also found
in coastal waters. In the California region S.
euneritica n. sp. appears in large numbers
( thousands per sample ) in the neritic areas.
In some places they are carried offshore by
local superficial currents or eddies. In these
cases the total number per haul gradually de-
creases as the distance from shore increases.
Table 3 gives the meristic characters and
armature formulae.
FIG. 7. Sagitta pacifica Tokioka. a, Semin al vesicles, dorsal view; b, vent ral view.
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It appears that S. euneritica n, sp. is closely
related to S. setosa Muller and S. friderici Ritter-
Zahony , but there are several points of difference
as shown in Tabl e 4 and Figure 10:
DISTRIB UTION : In the collections studied,
CalCOFI cruises 5405 and 5804, it occurred
close to shore from Cape Mendocino to Punta
Eugenia in Baja California. Dr. Fager of the
Scripps Institution collected some specimens
using a hand-operated dredge net, when diving
off the Tijuana River mouth (June, 1958 ) at
a 50-ft . depth and also south of Scripps Pier
( August, 1958 ) at 20- and 26-ft. depths.
Bieri (1957 and 1959) recorded this species
as S. [riderici? in the same area along the coasts
ot N orrh-America'extending south to the waters
of Peru and Chile,
HOLOTYPE: USNM no. 29917.
PARATYPES : USNM no. 29918 .
FIG . i c. Sagitta serratodentata Krohn, semin'al ves-
icles, dorsal view.
FIG. 8. Sagitta eune ritica:' a, Dorsal view; b, lateral
view; c, left eye, mature specimen; d, left ' eye, im-
mature .specimen.
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FIG. 9. Sagitta euneriti ca, seminal vesicles, dorsa l
view.
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